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4.2 Moments Of Inertia

4.2.1 Method
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Usually I is calculated when the centre of mass is through the axis and use 4.1.4.2 to find I for other axis.

4.2.2 Thin Rod

4.2.2.1
Total Mass = 
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Volume of element = Adx

Mass of element = 
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dI Moment of inertia of element = 
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I = Moment of inertia of rod
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4.2.2.3
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4.1.3.2 leads to the moment of inertia about axis at its end
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dm = Mass of shell = 
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dI = Moment of inertia of shell = (dm)r2 = 
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I = Moment of inertia of hollow cylinder
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4.2.3.2
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For a solid cylinder, where a=0, b=R

4.2.3.3
I = ½MR2 

For a thin cylindrical shell, where a=b=R
4.2.3.4
I = MR2
For a disc with a hole in its centre (like a CD), I depends on M, but not on l, and 4.2.3.1 applies.

For a uniform disc (with no hole) and radius R 4.2.3.3 applies.

4.2.4 Solid Sphere

For a solid sphere of radius r, 

M = Total Mass = 
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                                    x=r

                                                   Slice, disc of thickness dx

Axis              x                             x = Distance from centre

                              r                      r = Radius Of Disc = 
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dm = Mass of disc = 
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4.2.3.5 Implies dI 
= Moment of inertia of dx




= 
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Therefore,

I = Moment of Inertia of sphere
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4.2.4.2
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Total Mass = M = � EMBED Equation.3  ���








� EMBED Equation.3  ���





Thin cylindrical shell of thickness dm.





All points in the shell are distance r from the axis
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